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Agricultural engineering consists of the application of civil, mechani- 
cal, electrical, and chemical.engineering principles,.and certain physical and 
«. physicomchemical phenomena to,agricultural operations and practices. Its purpose 
is to aoe ROeRCS aed ie set and pectin ot into: the agricultural mse 


The Roe enente of. the- atc industry for engineering have been 
‘found to be peculiar and exacting in many instances,and often to differ somewhat 
» ° from those of other industries, especially in that the matters for manipulation 
- are largely of a biological character and individual units of the agricultural 
industry are usually relatively small as compared to those of other industries. 
Thus many inadequacies: in the: knowledge. available from the older branches of 
engineering from the standpoint of the industrial requirements of agriculture 
have come to light during the past..quarter century, 


Naturally there. was an early tendency to resort to investigation and 
research to remedy the, situations This tendency has grown steadily until there 
exists today in 40 of the land-grant research institutions an extensive program 
of research in the application of engineering and engineering Bhyatcs to agricul- 
tural practices.e 


This program of research now mumbers sonwiaerwerek more than 300 major 

projects of research and investigation, and employs in the neighborhood of the 
equivalent of 75 full=time research agricultural engineers, who are trained 
basically in engineering and physics and are generally versed in the industrial 
requirements of agriculture and in agricultural technology, It represented an 
investment during the fiscal year 1929-30 of approximately $350,000. ‘The sub- 
ject of power development,.and transmission and mechanical equipment leads with 
132 projects at 33 different State research institutions. Structures is second 
with 41 projects at 21 institutions, There are 33 projects in irrigation at 

13 institutions, 24 projects in drainage at 12 institutions, 32 projects in ru- 
ral electrification at 18 institutions, 21 projects in materials of construction 
at 12 institutions, 13 projects in rural sanitary engineering at 9 institutions, 
ll projects in land clearing at 6 institutions, and 10 projects in soil erosion 
at 9 institutions. 


With a few out standing eg@cptions the research in agricultural engineer- 
ing has been conducted primarily in agrieyl®upal experiment stations, where the 
research equipment available was naturally not in general adapted to engineering 
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research.s It has been necessary in most cases to develop the research equipment 
from the ground up and to, build almo st entirely new research laboratories in 
some instances, and for'obvious reasons it’ hag} been ai'tficult to‘ obtain support 
for engineering research facilities in agricultural research institutions, Thus 
the development of this research program has been slow under el handicaps. 


However, agricultural engineering now is becoming rather well understood 
as a research subject by agricultural experiment stations. They are adopting 
an attitude of sympathetic encoura ment which is resulting, in some instances, 
in the provision of more adequate) Hesities and personnel. They are also 
Saving Cooperation by supplying specific basic agricultural requirements which 
not orily' is’ making possible the extensive economic application of available 
engineering principles to agriculture, but in spite of limited facilities, ee 

‘virtually is forcing efforts toward the material modification of many of them. 
In some cases also it already has resulted in the development of entirely new 
principles of a distinctly agricultural engineering characters is 

It is recognized, however, that on account of the handicap of limited 
facilities for engineering research in mo st agricultural research institutions, 
this movement probably could still better attain its full objective with the 
cooperation of the engineering experiment stations, and in perhaps the majority 
of cases, with their active participation. This should take the form of the 
development and manipulation of engineering principles in the design of equip- 

ment and of the final practical testing of new equipment on a cooperative basise 
An analysis of the existing research program in agricultural engineering sug- 
gests profitable lines of participation by engineering experiment stations which 
are particularly evident in the power and machinery field. 


POWER AND MECHANICAL SUE MEn 


The value of mechanical equipment on farms in the United States is re- 
ported to be in the neighborhood of $5, 000, 000,000. During the past 20 years 
this value has increased fourfold and thé ‘wealth produced per agricultural worker 
has shown a parallel and proportionate ‘increase. Yet it has been ascertained 
from various sources that the total amount of primary power used on farms in 
the United States in 1928 approximated 18,100,000,000 horsepower hours, and cost 
in the neighborhood of $3,500,000,000. These. figures are interesting when it is 
considered that power and labor costs are generally approximated at 60 per cent 
of the none? cost of agricultural production. 


It is also true that the fundamental’ principles: of design of the steel 
moldboard plow, for example, which came into use about 1840 and which has. alway s 
been a major power consumer, are still largely’ unknown. This condition also 
exists with other power-consuming farm machines. to a creates or lesser degree. 


Thus while economy and increased efficiency per worker have resulted in 
general through the mechanization’ of Agri cult; it is’ in the important specific 
details of mechanical equipment” such as that for plowing and cultivating, for ex- 
ample, where engineering research is needed to introduce further permanent cost-— 
saving developments. 
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Tillage Machinery.--Tillagé waich includes plowirig,' harrowing, and pil- 
verizing of soil in seed bed preparation, and cultivation of the growing crops 
has been found to require the expenditure of a tremendous amount of power, in 
some cases amounting to from one-half to two-thirds of the total power required 
for the production of a crope Efforts to reduce this power: consumption by better 
management have already been attended with considerable general saving in total 
production costse However, the direction of attention’ toward ‘some of. the indi- 
vidual details of tillage have resulted in some permanent savings of a specific 
character. i ; ' af 


; Ta6 agronomists havé been able to indicate the tilth aint ramen ee tor 
different crops in various soils up to a certain pointe The agricultural engi- 
neers have been translating these tilth requirements into terms of soil tech- 
nology and thence into terms of the engineering vroperties of soil knowm as 
soil dynamics. The fundamental principles of soil dynamics now are becoming 
known and data on their application to a limited number of soils are available. 
With this knowledge it is rapidly becoming possible to design a plow moldboard 
or other tillage tool with reference to shape, size, strength, sharpness, and 
_metallurigical characteristics which will produce a given required degree of 
tilth in these soils with a minimum power expenditure for such specific factors 
of draft, as, for example, friction between the soil and the metal surface, sheai 
ing, pulverization, and the like. Outstanding work of this character is in pro- 
eress at the Alabama Agricultural Experiment Station and a few other stations 
have made beginnings. 


These researches are proceeding along definite cost-saving lines and al- 
ready have accomplished a lot. However, there is yet a tremendous amount to 
be done on the factors of plow draft before tillage operations are brought to 
a maximum of efficiency and economye The necéssity for extensive and profound 
researches in engineering physics, mechanics, and metallurgy in connection with 
such studies of soil dynamics, and their relation to tillage implement design, 
places quite definite limitations on this work in the agricultural experiment 
. stations on account of the research equipment required. This very necessity, 
however, would seem to place these features of the study in the field of the 
engineering experiment station and to offer an opportunity for a definite worth 
while undertaking in agricultural engineering in cooperation with agronomy and 
soil techno logy of ey et hat SPREE station. 


Draft Machinery .~-Ficld crop “gpocialists arc ayia down the requirements 
for tillage and harvesting operations,and power propelled and operated machines 
are being developed to perform these operations. .The tractor was developed 
orignially to supply the draft and other power foreach operation, but owing to 
‘the peculiar and sometimes very severe conditions of service encountered in agri: 
culture, it was often not efficiently or economically adaptable. It was neces— 
sary, therefore, to undertake the redevelopment of tractors along certain spe- 
cific lines, The tractor is now considered as a complex of several problems 
each requiring a definite and limited study. Special attention is bei ne de— 
voted. to the redevelopment of such specific features as traction, stability, sbée. 
ne 5. bearing wear and lubrication, carburetion, intake air cleaning, and the lik 
to meet certain of the severe requirements imposed by individual Ceo 
operations. 
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7 tn the study of ttaction, for example, the object of researches at the 

| Alabama, California, Towa, and a few ‘other agricultural experiment stations is 
to elucidate the principles of design’ of tractor wheels ‘which will give maximum 
tractive ‘impluses, under, given ‘conditions of soil, engine power, tractor weight, 
‘and weight distribution. . This involves a consideration of the distribution and 
concentration. of tractive “impulse stresses in soil from drivewheel rims and 
-lugs in their. relation to _ the dynamics and kinematics of the tractor as a whole, 


the limitations of such research work in the agricultural experiment 
stations generally are in facilities for the necessary studies in engineering 
physics, mechanics, kinematics, and’ metallurgy.e Here again is a‘definite oppor- * 
tunity for the engineering experiment station» to cooperate with the technologists 
of the agricultural experiment peer ion in’a’ ave, specific problem of tremendous 
economic importance. _ 


The investigations in the field of fuel technology also have shown that 

different conditions of carburetion, fuel composition, and gaseous explosion are 
required for the optinum performance of tractors under various severe conditions 
of agricultural service. Such work is limited in the Set uraied expériment 
_ stations by the lack of ‘chemical engineering researcn facilities Since agri-_ 
— culture utilizes so much power, and so large a proportion of it is now mechanical 
in character it would seem worth while for the engineering experiment stations ta 
devote sometime to tractor fuel probléms as they relate to the requirements of ' 
specific types of agricultural performance in both draft and power takeoff oper-‘ 
ations. A more thorough knowledge of liquid fuels may possibly lead to ereaver | 
economy in power utilization which will be reflected particularly in more satis 
factory and flexible performance of traction machinerye 


The situation is similar with teference to bearing wear and lubrication, 
intake air cleaning, steering and other’ tractor features, all of which mst be 
developed to meet specific, peculiar,. unusual and generally very severe agricul- 
tural requirement s and involve definite cost-s saving considerations. In every 
such instance a few agricultural | experiment stations are making progress’in 
spite of lack of facilities. However, the fields of activity of the engineering 
experiment stations seem clear in each case the the features of cooperation with 
the agricultural experiment stations are easily understood. 


Harvesting and Threshing Machinery.--Much has been accommlished in recent 
years along cost-saving lines by the practical combination of the harve sting 
and threshing operations. . It. is now becoming possible to handle small grains, ¢ 
grain sorgnums, beans, and even corn by this process at a considerable saving 
of time and labore However, it is know that at this stage power and grain are 
being wasted by the use of methods and equipment which are inefficient in some 


of their details go that the maximum of efficiency in the combining process has 
not been attained. 


Efforts now are , being ‘made by the agricultural experiment stations to 

. determine what actually takes place when grain is properly cut, threshed, and 
artificially dried, what are the basic’ mechanical and thermodynamic requirements 
therefor, and to what extent arid in what specific respects available equipment 
falls short of adequately performing these operations. The redesign and practicat 
testing of deficient features is also an important foature of this work on wich 
considerable »rogress has been made. 
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“This work is usually linen a the ieee oaieeieaa SS OS ae stations by 


the lack of facilities to carry these investigations :through the necessary 


studies of physics, mechanics, kinematics, and thermodynamics necessary to de. 
velop the principles of ‘design of.the important details: of cutting, binding, 
threshing, elevating, and drying mechanism to the point of maximum efficiency. 


_ Herein the engineering experiment stations are offered an opportunity to func- 


tion in an extensive and profitable amet in cooperation with the Boer cui vor 
experiment stations. 


_. Similar conditions exist with reference to the development of potato- 
harvesting methods and equipment. The investigations in this line at the Penn 


sylvygnia Agricultural Exveriment Station, for example, have been centered on 
" such power and labor-consuming details as digging, cleaning, elevating, and the 


like, they being the greatest consumers of labor and power under a heavy crop. 
Lubrication of these machines, for example, offers quite a problem, as the de- 
preciation in the oscillating and reciprocating parts of cleaning and elevating 
devices operating under most severeconditions of abrasive dust, sand, and soil, 
is very high. Here indeed are problems of machine development and design in- 
volving profound studies in engineering physics, metallurgy and lubrication to 
meet the extremely severe conditions of an important agricultural operation 
wnich will test the mettle of any engineering experiment station. 


In substance the field of farm powcr and mechanical equipment appears to 
offer mumerous definite opportunities for research and investigation in agri- 
cultural engineering in cooperation with agricultural experiment stations which 
seem to be not only eminently worthy of the consideration of engineering experi- 
ment stations from the economic standpoint but to fall clearly within the scope 
of their legitimate operations. 


STRUCTURES 


It has been estimated that the present farm building construction in the 
United States represents an investment of approximately $11,750,000,000. Esti- 
mating depreciation and taxes conservatively at 6 per cent, it requires an 
anmal outlay of over $700,000,000 to maintain the structures represented by 
this investment. 


The structures most prominently concerned in these figures are farm 
dwellings, poultry and livestock shelters, dairy buildings, and crop..and com- 
modity storages. While the amount of money involved in farm structures through- 
out the country is-large, the investment in the individual structure is usually 
So AUeAD small, Rae ae from $500 to: in the neighborhood of Goe000 . 


In eee) of the vast total caves noe in farm Patenetired they have been 
built largely without the aid of engineering and have been found to be inadequate 
in many respects. Agricultural cxocriment stations are attompting to establish 
the specific agricultural requirements as well as the economic limitations for 
farm buildings, but frequently the principles available from the older branches 
of engineering are not adapted to their rational design largely because af the 
size and necessary arrangement of the individual units. and their. peculiar re- 
quirements. for service. pee 
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Due Nee to the lack of research fadilities the program of research 
~in. farm structures.so far. has. been comparatively limited in scope in the agri- 
cultural experiment. stations. when. the. investment’ Lt “farm ‘structures is considered, 
However, if the 1é projects in farm home sanitation and the: 21 projects in 
materials of construction are included, the progtam at the: agricultural experi- 
ee ae Os reaches a Hah: of.75 active. pro jects at ce eee eaes 


; ‘Animal eeltersy caren. the strictly agricultural pelea Abeer she 1— 
foce and poultry and dairy buildings perhaps offer the most important structural 
problems. It has been found, for example, that housing conditions waich con- 
trol temperature, air movement and supply, and mumidity are important factors. 
‘in. the profitableness of the animal,. dairy and poultry industries. Dairy stock 
of different breeds, for example, are now known to present individual require- ‘ 
ments for ventilation, temperature and humidity for maximum quality roduction. UR 
‘ Oné agricultural experiment station has indicated a relation between milk qual- 
ity and temperatures inside and outside of. the dairy barn. In poultry housing 
the control of ‘temperature and rates of air: movement to secure ‘uniformity of 
‘environment also has been found tobe of primary importance aay securing maximum 
SS NRA Sekai 

Valuable work already has been, done. by a. few of. “the agricultural experiment 
stations in,determining the specific housing requirements of different animals 
and in the general development of ventilation and heating methods and equipment. - 
However, the limiting factor in this type of research in the agricultural experi- 
‘ment stations is probably the difficulty. of securing and utilizing an adequate 
control technique in which all important housing factors can be isolated and 
varied at will. ‘The development of this technique and the corresponding research 
equipment is of vital importance to the success of the work, but has rarely been . 
attained. An outstanding instance is that used in studies of the air requirement 
of poultry at the Iowa Agricultural Experiment Station. The development of such 
technique involving studies of materials, heating arid ventilation equipment, 
temperature, humidity, and the physics of air movement under the different con- ' 
“ditions imposed to provide the air movement, temperature, and humidity required | 
for specific cases would appear to offer a promising opportunity for the engi- 
nmering experiment stations to participate in farm structures regearch ‘in co- 
operation with the agricultural experiment stationse 


In addition, all such animal shelters must be structurally sound and dur-~ + 
able and fully practical from the standpoint of engineering design and construc 
tione It is known, however, that some of the better types of barn roaf truss 
construction, for example, are statically indeterminate or practically so, thus ¢ 
reducing the engineering design of such structures to a matter largely of specu- 
lation. Thus the design of important members and joints. often may be baséd 
mainly on eee rather ie on engineering facts and Mane 1 


The Pa me nt ty for durability and Hi ro pog eReneee in Adina to ultimate 
€conomy in space arrangement as well as in construction. is bringing about the 
development of animal shelters and general purpose barns of reinforced concrete, 
tile, sheet steel, and the like, Efforts also are being made atthe Iowa Agri- 
cultural Experiment Station, for example, to develop reinforced concrete and 
tile arch roofs to meet the space and other interior arrangement requirements 
of certain barn types most economically. 
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Here again it would appear that the limitations’on this important line 
of research in the agricultural experiment stations aré research facilities and 
equipment. ‘The soecific requirements for economical and efficient animal shel- 
terg can be established by the agricultural experiment stations, but it would 
appear to be a logical function of the engineering experiment station to, develop 
and manipulate the principles of engineering mechanics and structural design 
wnich will meet these requirements in the most satisfactory manner. 


Crop and Commodity Storages.--The agricultural experiment stations have 


established the fact that, physiologically, crops vary quite widely in their 


storage requirements. The factor of storage diseases complicates the situation 
and it also is being found that type of storage may profoundly influence the 
nutritive quality of certain stored crops. In addition small grain and corn 
crops are likely to spoil if stored in a green condition. -In the past the prac-— 
tice often has been to build a storage structure by rule of thumb as to expect 
and passively accept a percentage of loss or decreased value «. 


The tendency now is, however, to study the storage requirements of indi- 
vidual crops such as potatoes, sweet potatoes, apples, beets, carrots, green 
grain, soft corn, and the like, from the physiological, tathological, and bio- 
chemical standpoints, in order to arrive at something definite in the way of 
specifications which can be used as a basis for the development of the types 
of storage structures necessary to prevent these losses. Here again the neces— 


‘sity frequently arises for controlled studies of the physics of air movement 


and temperature and humidity control, combined with a manipulation of structural 
mechanics and of the properties of materials of construction to specifically 
mect the storage requirements of individual crons. Here again these features 
of the general problem appear to lie in the field of the engineering experiment 
station and offer opportunities for constructive research in cooperation with 
the agricultural exneriment station along definite profit-increasing lines. 


In substance the new, unusual, and interesting field of research in 
farm structures would seem to offer the engineering experiment stations numerous 
definite and worth while opportunities for both specific investigations and 
original inquiries in physics, structural mechanics, thermodynamics, and ma-~ 
terials of construction in cooveration with the animal production and field and 
horticultural crop specialists of the agricultural experiment stations through 
the medium of the agricultural engineer. 


ELECTRICITY IN AGRICULTURE 


The 1929 report of. the Director of the National Committee on the Relation 
of Electricity to Agriculture states that there are substantial reasons for be— 
lieving that the number of farms in the United States having electric service is 
well above the 800,000 mark:and that, over 500,000 of these have so-called high 
line service. While data.are not available to-show the annual growth of rural 
electrification in the entire United. States, it is interesting to note tnat in 
Alabama the mileage of rural lines owned by one power company increased from 39 
in 1924 to 1,495 in 1930, and the mumber of rural customers from 240 to 8,609 
for the same period. . That company reported in Jamuary, 1930, that the energy 


ash, 


consumption by rural customers varies fron 600 KeW.H. per year “er customer on 
‘lines less than one year old to 993 K.WeH. per customer per year on lines five 
years old and older with an average consumption of B40 Ke WeHe 


| Similar data from other states indicate that the extensive aeeieaerr a: 
use of eléctricity. ig now an. established fact and that this practice igs growing 
by leaps and bounds. Agriculture has learned sonething of the convenience and 
flexibility of this source of energy and is demanding that its application be 
extended sufficiently to make its use generally profitable. 


The investigational work in rural electrification has been rather linited ¥4 
in public research institutions largely for the reason that up until recently 
a considerable proportion of that active wds financed and conducted by private : 
agencies. <Anotherreason was that when the movement started there was a wealth 4 
of electrical engineering information available to the agricultural engineer, 
which was susceptible of immediate practical application to agricultural © 
practices, and, the problems encountered we re largely of a practical rather than 
a ES charactor. oy 


rt igs now “being recognized, however, that the initial supply of practical 
engineering information, while relatively large, is not sufficient to bring about 
general rural electrification. The necessity of ultimately developing enough 
additional uses of electricity in agriculture to make rural electrification 
fully worth while for all concerned is evident on account of the growing demand. 


In this connection a study of the programs of agricultural research at 
the agricultural experiment stations revealed a large number of instances in 
which electricity is or may be made to play an important part in the development 
‘of important agricultural practices. ie an 6 


‘ Bach instance of this character, on analysis, has been found to call for 
individual fundamental study in cooperation with the agricultural specialists 
concerned in order.to develop the use of electricity along sound and permanent 
lines. Crop and dairy products processing, disease and insect control, animal » 
nutrition, crop stimulation, poultry production, and even field draft operations 
offer opportunities for the profitable building up of the rural electrical load. 
Hach instance calls for resgarch in physics and electrical engineering, which for 
obvious reasons falls within. the field of the engineering exreriment station. 
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os. +, RECLAMATION 


For convenience reclamation as a branch of agricultural enginecring has 
been considered to include farm drainage and APE Leavin» land clearing, and soil 
erosion and runoff. prevention. 


| Drainage and Irrigation.--The irrigation and drainage features of recla~ 
mation are not new.to engineering experiment stations, having for a ‘long time 
been.considered as falling exclusively within ‘the field of the civil “engineer. 
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However, since ‘irrigation and, drainage have been taken up by the agricul- 


tural experiment stations as branches api agricultural engineering, research 


in them has taken on a somewhat ‘new aspects. . The drainage investigations have 
been narrowed down from the broad general demonstration type of field drainage 
experiment to studies of the principles of soil hydraulics governing the move- 
ment of water through different soils under the influence of drainage equip- 
ment installations. The purpose is to provide a sound technological basis 

for the engineering design of drainage systems to meet the specific pees or 
ments of different oor: 80 Fs» and climates. 


similarly the een ion studies are coed at the establishment of the 
principles governing economical and efficient irrigation practices. They are 
undertaking to secure information relating to the basic requirements of dif- 
ferent crop plants for water and:are attempting also to elucidate the princi- 
ples governing the existence, movements, and factors of availability of water 
to crops in various soils and how these may bé controlled by the application 
of hydraulic engineering principles in the form of water application practices 
and equipment. 


Thus a field of research in the hydraulics of drainage and irrigation is 
offered the engineering experiment station, which extends considerably beyond 
a consideration of the flow of water in tile, pipe..lines,.flumes, ditches and 
canals.e It calls for cooperation with plant physiology and soil technology 
of the agricultural experiment station and for the manipulation of physics 
and engineering hydraulics by the engineering experiment station. It is aimed 
ultimately at the provision of basically sound principles for the rational and 
economical design of drainage and irrigation practices and equipmont. 


Soil Erosion and Storm Runoff Prevention.—-The U.S. Devartment of Agri- 
culture has estimated that not less than 126,000,000,000 pounds of plant food 
material is removed from the fields and »astures of the United States every 
year by erosion under the influence of storm runoff at a cost of $200,000,000. 
This doés not consider the additional loss of water involved.. 


Research in this important field now calls for cooperation between engi- 
neers, soil technologists, and field crop specialists. in studies of the basic 
factors in the erosion of different soils and how they may be controlled by 
artificial means or by the manipulation of natural processes. The necessity of 
conducting these studies under controlled conditions is reflected in the fact 
that some of the agricultural experiment stations, notably those in Alabama and 
Texas, are attempting not only to control field plats but also to carry feature 
of the work into the laboratory in order to isolate both agronomic facts and 
soil engineering principles responsible for erosion and storm runoff losses. 

It is thus evident that there are numerous opportunities for profitable parti- 
Cipation by the engineering experiment stations in those features of the work 
relating to the manipulation of physical and hydraulic engineering principles 
both in the laboratory studies and in the final design and construction One ve Lo 
prevention Measures. 


Land Glearing!i_tand clearing is an important branch of land reclamation 
in which it appears that the engineering experiment stations have a definite 
function to perform. The problem:. at present seems to be to adapt the many dif~ — 
ferent available clearing. methods and equipment to different local conditions 
with the léast cost. Much géneral data are now available on the lifting and 
shattering power of different explosives and on the relative efficiencies of 
different. mechanical clearing devices in terms of the resi ebence of ieee 
stones, and the like, to shattering and removal. ie. 


However, stone, stump, and’ brush removal are at best very Agel prac- 
ticos and there is yet considerable to be: done of a-ourely enginecring character 
toward furthor improvement in some of the details of the availavle mechanical 
and cnemical methods and eqod pment ran Mariette yee: Lines. 
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-CONCLUS TON 

The above brief analysis of agricultural engineering research at the land 
grant research institutions indicate’s some of the outstanding opportunities for 
participation by engineering experiment. stations in a profitable field of re- 
search, Since 1920 when 87 per cent of the approximately 7,000,000 total popu- 
lation of the United States were gainfully occupied in agriculture the processés: 
of agriculture have been developed through improved equipment and methods and the 
introduction of mechanized practices until at present a population of in the 
neighborhood of 120,000,000 people is fed by barely 25 per cent of their number. | 
The efficiency of the agricultural Rope has been increased many fold, especial 
ly during the past nalf century. 

eayever, the striking fact that practically a fourfold increase has oc- 
curred in the wealth produced per agricultural worker during the past 20 years 
since agricultural engineering has been recognized as a distinct branch of en- 
‘ gineering would seem to indicate that the agricultural engineer, the man trained 
basically in some branch of engineering and sufficiently trained in agriculture 
to. fully and intelTigently recognize its basic industrial requirements, is the 
most important single factor in agricultural engineering research. .\ nersonnel 
well trained in agricultural engineering, as such, is essential to the success 
of research in the subject. 


“tthe re are already in existence several hundred projects of research and 
investigation in agricultural engineering at the land-grant research institu- + 
tionse In a considerable number of these projects the distinctly engineering ~ ( 
features have been organized by agricultural engineers and are ready to go, but fs) 
appear to be prevented from making the desirable rapid: progress largely on ac— 
count of the naturally limited facilities for physical and engineering research 
available in the average agricultural experiment station. In such cases it — 
would seem that about all that is needed is action by: the engineering. oxoeriment 
stations. 

In sudstance, it seems safe to say that a well rounded program of research 
on the distinctly engineering features of the application of physical and engi . 
neering principles to the practices of the industry of agriculture is available - 
and ready to be put into effect in large part on short-notice, and that the m- 


cleus of an agricultural engineering research personnel is available to get it 
nnder wav, 


